MiR-107 induces TNF-α secretion in endothelial cells causing tubular cell injury in patients with septic acute kidney injury.
Activation of endothelial cells plays a key role in septic acute kidney injury (AKI). This study investigated the role of miRNA in endothelial-induced tubular cell injury in sepsis. Circulating endothelial cells (CECs) from septic AKI, non-septic AKI, septic non-AKI patients and healthy volunteers were isolated and cultured, and HK2 cells were exposed to CEC-conditioned medium. CEC-conditioned medium prepared from septic AKI patients led to cell shrinkage, decreased E-cadherin, the release of NAG and cell apoptosis in HK2 cells. TNF-α mediated the tubular cell injury induced by CEC-conditioned medium prepared from septic AKI patients. PCR array analysis detected that miR-107 was significantly increased in the CECs of septic AKI patients. MiR-107 was verified to target the 3'UTR of Dual-specificity phosphatase 7(DUSP7). Transfection of miR-107 ASO recovered the expression of DUSP7, suppressed the phosphorylation of ERK, and decreased the secretion of TNF-α in the CECs of septic AKI patients and in the peritubular endothelial cells of septic AKI mice. The inhibition of miR-107 prevented the decrease of E-cadherin, the release of NAG and cell apoptosis in HK2 cells exposed to CEC-conditioned medium prepared from septic AKI patients, and preserved the normal renal morphology and decreased the serum creatinine level in septic AKI mice. In conclusion, our study suggests that the increased miR-107 induces TNF-α secretion by targeting DUSP7 in endothelial cells, which may directly cause tubular cell injury in septic AKI.